L. chinense belongs to the family of Solanaceae. The Solanaceae family is composed of 67 about 27 thousand species that belong to 24 genus, among which the Lycium is one of the most 68 important genus. The Lycium genus contains approximately 70 species widely distributed 69 throughout the world, including southern Africa, Europe, Asia, America and Australia (Turchetto 70 et al. 2014, Zhang J. X. et al. 2013), while 7 of which are unique located in China. These 7 71 species are all deciduous shrubbery, possessing highly similar morphologies and structures, 72 which makes it difficult to distinguish them by their appearance. As a result, they are often 73 confused in the market(NI Lianghong 2016). DNA barcoding have been used to identify and to 74 analysis the phylogenetic relationships of the Lycium genus. Yet, it is not effective to identify 75 the genus using a few DNA barcode fragments. Therefore, it still needs more eective molecular 76 markers to investigate the relationships within the Lycium genus (Hebert et al. 2003 , NI 77 Lianghong 2016)
78
In recent years, chloroplast (CP) genome have been widely used to reconstruct phylogenetic 79 relationships among various land plants. As an important plastid, chloroplast plays an 80 indispensable role in plant cell for photosynthesis and carbon fixation. With the rapid 81 development of next-generation sequencing technologies, sequencing the entire chloroplast 82 genome become a normal job for most laboratories (Nielsen et al. 2013 ). According to reported 83 researches, the structure of CP genomes in angiosperms are highly converted with a length of112 113 Gene Annotation and Genome Structure 114 Gene annotation of the L. chinense CP genome was conducted using the online program GeSeq-115 Annotation of Organellar Genomes (https://chlorobox.mpimp-golm.mpg.de/geseq.html) (Tillich 116 et al. 2017 ). Genious Pro. (version 4.8.4) was used to correct the annotation result by adjusting 117 the open reading frame of coding genes. After that the complete chloroplast genome was 118 submitted using the program Sequin and an accession number of MK040922 was assigned from 119 the GenBank. The Organellar Genome DRAW (OGDRAW) program was used to draw the a 120 physical map (Lohse et al. 2013 ).
121
GC content of CDS regions as well as the distribution of codon usage was analyzed using 122 the Molecular Evolutionary Genetics Analysis (MEGA 6.06) (Kumar et al. 2008, Tamura et al. 227 228 Codon usage and RNA Editing Sites 229 As for codon usage analysis, the results were summarized in Figure 5 and Table S1 . We found 230 that there are 20 amino acids which can be transported for protein biosynthesis by the tRNA 231 found in the L. chinense CP Genome. Moreover, all the CDS were consisted of 26,569 codons, 232 among which the usage of codons encoding leucine was the highest, accounting for 13.16% of 233 the total usage, while the usage of codons encoding cysteine was the lowest, accounting for 1.82% 234 of the total usage in the L. chinense CP Genome. Furthermore, as the number of codons encoding 235 a particular amino acid increases, the value of RSCU (shortening of relative synonymous codon 236 usage) also increases, as Figure 5 shows. Interestingly, most of the amino acid codons, in 237 addition to two of them, which are methionine and tryptophan, have preferences, and is the same 
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As a common phenomenon in plant CP genomes, RNA editing participate in the process of 241 modifing mutations, changing reading frames, and regulating the expression of chloroplast genes 242 (Freyer et al. 1993 ). The program PREP(Predictive RNA Editor for Plants) suite was used to 243 observe the potential RNA editing sites of the L. chinense CP genome, and the results were 244 analyzed and summarized in Table S2 . From the table we can see that a total of 50 RNA editing 245 sites in 35 genes were identified and all the nucleotide changes found are cytidine(C)-246 Thymine(T) editing, which are always happened in the transcripts of land plant chloroplast 247 genomes (Tsudzuki et al. 2001 ). Due to the RNA editing，the ndhD and psbL can be normally 248 transcribed, and this phenomenon are also found in the Linum usitatissimum L(de Santana Lopes 249 et al. 2018), tobacco (Hirose and Sugiura 1997),spinach (Maier et al. 1996) , and Ampelopsis 250 brevipedunculata(Raman and Park 2016). Furthermore, the results also reveals that the 251 conversion of amino acid from S to L has the highest frequency of occurrence, which accounted 252 for about 40%; while H-Y and I-F has the lowest frequency of occurrence, accounting for only 253 2%. (Table S3) . The result was shown in Figure 6 , in which most 263 nodes were strongly supported by 100 % bootstrap values. Furthermore, all of the 16 species 264 splits into two clades, while the 13 Solanaceae plants composed a unique clade, and the three 265 outgroup species gather into the other clade. As for Solanaceae, different genus basically can be 266 clustered alone, which demonstrates good monophylaxis among this family. And L. chinense 267 (Lycium) was sister to Atropa belladonna (Atropa). Overall, this study will promote the use of 268 chloroplast genome for species identification.
270
Conclusions 271 The complete CP genome of L. chinense is first reported in this article. And it is also the first 272 species within the Lycium genus to have the CP genome fully sequenced and analysis. The CP 273 genome of L. chinense is 155,756 bp in length and has the relatively conservative genome 274 structure as well as gene content. Forty-nine repeated sequences and 231 SSRs, which are 275 informative sources for the development of new molecular makers, were determined and 276 analyzed. The genome structure and composition among the four species are similar. However, 277 the CP genome of L. chinense has the shortest size compared to other three species, which might 278 be caused by the IR contraction. By comparing the CP genome organization of different species, 279 it will help us understand the evolution process of chloroplast more deeply. The results of the 280 phylogenetic analysis, which is conducted among the 16 species, demonstrate that L. chinense 281 has a close relationship with Atropa belladonna. In a word, the data, which has been published in 282 this paper, will promote the further investigation of L. chinense. 
